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DETAILED ACTION 

Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 7, 9-10, 13, 15-16, 19 and 22-23 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Eryurek et al. (U.S. Pub. No. 20040024568) in view of 
Ridolfo (U.S. Pub. No. 20030216888). 

In regard to claim 1: 

Eryurek et al. teach a method, comprising: identifying one or more operating 
characteristics associated with a valve (sections 0017-0020); identifying one or more 
indicators of a possible defect in the valve at a plurality of resolution levels using at least 
one of the one or more operating characteristics (sections 0020, 0022, 0023, 0025, 
0027, 0028 and 0039); generating a plurality of indexes associated with the resolution 
levels, the indexes based on the one or more indicators and each identifying a likelihood 
of a valve defect (sections 0027-0029); selecting one of the plurality of resolution levels 
using at least one of the indexes (sections 0029 and 0031-0033); and determining an 
overall operation condition of a valve using at least one index associated with the 
selected resolution level (sections 0020, 0028, 0029 and 0029). 
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Eryurek et al. do not mention explicitly: determining an overall probability of a 
valve defect. 

Ridolfo teaches a predictive maintenance display system, including: determining 
an overall probability of a valve failure using selected resolution level of sensed 
operating characteristics associated with the valve (sections 0045, 0050-0052, 0063- 
0065 and 0081-0092). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the teaching of Ridolfo in the invention of Eryurek et al. in 
order to provide a means for detennining the probability of a valve failure under a 
specified condition and allow the plant staff to fully explore the probability continuum 
(Ridolfo, Abstract and section 0082). 

In regard to claims 2, 3 and 7: 

The teaching of Eryurek et al. further includes: the one or more operating 
characteristics comprise at least one of measurements of a process variable associated 
with operation the valve and values generated to control the operation of the valve 
(sections 0017, 0021 and 0031-0034); and the one or more indicators comprise at least 
one of jumps in the process variable measurements and extreme positions in the 
generated control values (sections 0028 and 0039); said process variable 
measurements comprise measurements of a flow rate of one or more materials flowing 
through the valve (section 0031); the generated control values comprise values used to 
adjust an opening of the valve and thereby adjust the flow rate (Fig. 1 and sections 
0017, 0018 and 0031); and selecting one of the resolution levels comprises selecting 
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the resolution level having the indexes resulting in a highest likelihood of a valve defect 
(sections 0029-0033). 

In regard to claim 9: 

Eryurek et al. teach an apparatus, comprising: a memory operable store one or 
more operating characteristics associated with a valve (Fig. 2 and sections 0017-0020); 
and one or more processors (Fig. 2) collectively operable to: identify one or more 
indicators of a possible defect in the valve at a plurality of resolution levels using at least 
one of the operating characteristics (sections 0020. 0022, 0023, 0025, 0027, 0028 and 
0039); generate a plurality of indexes associated with the resolution levels, the indexes 
based on the one or more indicators and each identifying a likelihood of a valve defect 
(sections 0027-0029); select one of the plurality of resolution levels using at least one of 
the indexes (sections 0020, 0028, 0029 and 0029). 

Eryurek et al. do not mention explicitly: determine an overall probability of a valve 
defect using at least one index associated with the selected resolution level. 

Ridolfo teaches a predictive maintenance display system, including: determining 
an overall probability of a valve failure using selected resolution level of sensed 
operating characteristics associated with the valve (sections 0045, 0050-0052, 0063- 
0065 and 0081-0092). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the teaching of Ridolfo in the invention of Eryurek et al. in 
order to provide a means for determining the probability of a valve failure under a 
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specified condition and allow the plant staff to fully explore the probability continuum 
(Ridolfo, Abstract and section 0082). 
In regard to claims 10 and 13: 

The teaching of Eryurek et al. further includes: the one or more operating 
characteristics comprise at least one of measurements of a process variable associated 
with operation the valve and values generated to control the operation of the valve 
(sections 0017, 0021 and 0031-0034); and the one or more indicators comprise at least 
one of jumps in the process variable measurements and extreme positions in the 
generated control values (sections 0028 and 0039); and selecting one of the resolution 
levels comprises selecting the resolution level having the indexes resulting in a highest 
likelihood of a valve defect (sections 0029-0033). 
In regard to claim 15: 

Eryurek et al. teach a computer program embodied on computer readable 
medium and operable to be executed by a processor (Fig. 2, sections 0018 and 0040), 
the computer program comprising computer readable program code for: identifying one 
or more indicators of a possible defect in a valve at a plurality of resolution levels using 
at least one of one or more operating characteristics associated with the valve (sections 
0017-0020, 0022, 0023, 0025, 0027, 0028 and 0039); generating a plurality indexes 
associated with the resolution levels, the indexes based on the one or more indicators 
and each identifying a likelihood of a valve defect (sections 0027-0029); selecting one of 
the plurality of resolution levels using at least one of the indexes (sections 0029-0031). 
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Eryurek et al. do not mention explicitly: determine an overall probability of a valve 
defect using at least one index associated with the selected resolution level. 

Ridolfo teaches a predictive maintenance display system, including: detemriining 
an overall probability of a valve failure using selected resolution level of sensed 
operating characteristics associated with the valve (sections 0045, 0050-0052, 0063- 
0065 and 0081-0092). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the teaching of Ridolfo in the invention of Eryurek et al. in 
order to provide a means for determining the probability of a valve failure under a 
specified condition and allow the plant staff to fully explore the probability continuum 
(Ridolfo, Abstract and section 0082). 

In regard to claims 16 and 19: 

The teaching of Eryurek et al. further includes: the one or more operating 
characteristics comprise at least one of measurements of a process variable associated 
with operation the valve and values generated to control the operation of the valve 
(sections 0017, 0021 and 0031-0034); and the one or more indicators comprise at least 
one of jumps in the process variable measurements and extreme positions in the 
generated control values (sections 0028 and 0039); and selecting one of the resolution 
levels comprises selecting the resolution level having the indexes resulting In a highest 
likelihood of a valve defect (sections 0029-0033). 

In regard to claim 22: 
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Eryurek at al. teach a system, comprising: a valve (Fig. 1); a measuring device 
operable to generate measurements of a process variable associated with operation of 
the valve (sections 0017-0020); a controller operable to generate output values for 
adjusting the valve based on the process variable measurements (Figs. 1 and 2; 
sections 0017, 0018 and 0031); and a defect detector operable identify one or more 
indicators of a possible defect in the valve at a plurality of resolution levels using at least 
one of the process variable measurements and the output values (sections 0020, 0022, 
0023, 0025, 0027, 0028 and 0039); generate a plurality of indexes associated with the 
resolution levels, the indexes based on the one or more indicators and each identifying 
a likelihood of a valve defect (sections 0027-0029); select one of the plurality of 
resolution levels using at least one of the indexes (sections 0029 and 0031-0033); and 
determining an overall operation condition of a valve using at least one index associated 
with the selected resolution level (sections 0020, 0028, 0029 and 0029). 

Eryurek et al. do not mention explicitly: determine an overall probability of a valve 
defect using at least one index associated with the selected resolution level. 

Ridolfo teaches a predictive maintenance display system, including: determining 
an overall probability of a valve failure using selected resolution level of sensed 
operating characteristics associated with the valve (sections 0045, 0050-0052, 0063- 
0065 and 0081-0092). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the teaching of Ridolfo in the invention of Eryurek et al. in 
order to provide a means for detennining the probability of a valve failure under a 
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specified condition and allow the plant staff to fully explore the probability continuum 
(Ridolfo. Abstract and section 0082). 
In regard to claim 23: 

Eryurek et al. further teach: said defect detector forms part of the controller (Fig.2 
and sections 0017-0019). 

3. Claims 6, 12, 18 and 24 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Eryurek et al. (U.S. Pub. No. 20040024568) in view of Ridolfo (U.S. Pub. No. 
20030216888), as applied to claims 1,9 and 15 above, and further in view of Ohtsuka 
et al. (U.S. Pat. No. 5750879). 

Eryurek et al. teaches a method and apparatus that includes the subject matter 
discussed above. Eryurek et al. do not mention explicitly: apply said method to detecting 
stick-slip type of valve defect. 

Ohtsuka et al. teach a method and apparatus for detecting stick-slip in the 
operation of a control valve, including: using the one or more indicators to identify one 
or more stiction events at different resolution levels, each stiction event comprising a 
stick phase and a slip phase (col. 1, lines 5-12; col. 3, lines 2-13, 58-63; col. 12-13, lines 
44-3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine the teaching of Ohtsuka et al. with the invention of 
Eryurek et al. in order to provide a technique of fault diagnostics for a control valve by 
detecting the stick-slip of the slidable portion of said valve (Ohtsuka et al., col. 1 , lines 5- 
13). 
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Allowable Subject Matter 

4. Claims 4, 5, 8, 1 1 , 14, 1 7, 20 and 21 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Reasons for Allowance 

5. The following is an examiner's statement of reasons for allowance: 

The primary reason for the allowance of claims 4 and 5 is the inclusion of the 
claimed method steps of: grouping the wavelet coefficients at different resolution levels 
into groups; and identifying the jumps in the process variable measurements at the 
plurality of resolution levels using the groups of wavelet coefficients. It is these 
limitations found in each of the claims, as they are claimed in the combination that have 
not been found, taught or suggested by the prior art of record, which make these claims 
allowable over the prior art. 

The primary reason for the allowance of claims 8, 14, and 20 is the inclusion of 
the following limitations: generating the plurality of indexes comprises identifying 
multiple sets of one or more stiction events using different operating characteristics and 
generating multiple sets of indexes using the sets of stiction events; and determining the 
overall probability of a valve defect comprises determining a plurality of probabilities 
associated with the sets of indexes and using the plurality of probabilities to determine 
the overall probability. It is these limitations found in each of the claims, as they are 
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claimed in the combination tfiat have not been found, taught or suggested by the prior 
art of record, which make these claims allowable over the prior art. 

The primary reason for the allowance of claims 1 1 and 1 7 is the inclusion of the 
following limitations: grouping the wavelet coefficients at different resolution levels into 
groups; Identifying the jumps in the process variable measurements at the plurality of 
resolution levels using the groups of wavelet coefficients; and identifying the extreme 
positions the generated control values using number of jumps the process variable 
measurements at each of the resolution levels. It is these limitations found in each of 
the claims, as they are claimed in the combination that have not been found, taught or 
suggested by the prior art of record, which make these claims allowable over the prior 
art. 

The primary reason for the allowance of claim 21 is the inclusion of the following 
limitation: comprising computer readable program code for classifying the overall 
probability into one of a plurality of classifications. It is this limitation found in the claim, 
as It is claimed in the combination that has not been found, taught or suggested by the 
prior art of record, which makes this claim allowable over the prior art. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the Issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Xiuqin Sun whose telephone number is (571 )272-2280, 
The examiner can normally be reached on 6:30am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (571 )272-2269. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Xiuqin Sun 
Examiner 
Art Unit 2863 
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